We studied mortality pattern of children admitted in pediatric medical unit of our hospital to have a baseline assessment of quality of care and to recognize our priority problems. Causes of death and their nature based on preventability were determined. Impact of gender, age, nationality and home-to-hospital distance on death was analyzed. Fatality was higher in non-Malaysians, especially females, and toddlers (p<0.05). Children residing on islands, or more than 7 miles (11.2 kilometers) from hospital had higher fatality rates. Children older than 5 years who died were more often likely to stay far, arrive to hospital late and had higher percentage of severe malnutrition. All deaths in non-Malaysians and older children were of preventable type. Health of younger children should be focused on. Nutritional education should be provided to parents/caretakers of children, and primary health care services should be strengthened especially in the interiors and on islands.
INTRODUCTION
Childhood mortality is a reliable indicator of health of children in a population and also a pointer of adequacy of health care facilities in an area ( 1 , 2 , 3 ) Evaluation of characteristics of children who die in hospital gives an insight into main medical illnesses in children and measures to overcome them ( 4 ) In Asian countries, limited health resources require that health priorities be selected wisely and child health-related research is clearly warranted, to identity high-risk groups and to suggest appropriate preventive and therapeutic approaches for decreasing mortality rates among children.
Sandakan is a developing city of East Malaysia with mixed population. Duchess of Kent (Sandakan) Hospital is a government-owned hospital with 352 beds and it caters to low and middle class local and foreign community. It is a secondary level hospital and patients come here from as far as 128-160 kilometers for treatment as it is the only hospital with specialist in that area. Even though much activity and effort is directed towards promoting children's health, there is scarcity of information on childhood morbidity and mortality in East Malaysia. We carried out this retrospective analysis to study mortality characteristics of children admitted with medical illnesses at pediatric department of our hospital in order to list out the priority problems in our area and also to be able to plan out health resources in that direction. This study could also be used as a baseline to compare pattern of deaths over the years. 
SUBJECTS AND METHODS

STUDY POPULATION
RESULTS
Out of 3484 patients admitted in the said period, there were 116 deaths (3.3%). Crude death rate was 9.6 per 1000 live births. Table 1 compares demographic details of fatal cases with those who were admitted and discharged well. Mean duration of symptoms prior to hospitalization in children who died was 3.6 0.5 days. Only 19% of children presented within 1 day of illness to hospital. Gender or nationality of child did not influence the time interval from onset of symptoms to seeking of medical help ( Table 2 ). 60.3% of children who died were malnourished (<80% of expected weight for age) ( 6 ). Expired children survived for a mean of 7.4 1.9 days after admission. 12.1, 39.6 and 55.2% of fatalities occurred within 4, 24, and 48 hours after admission respectively. 34.5% of these deaths occurred at nighttime (between 10.00 pm to 6.00 am). 86 (74.1%) of these lethal cases were admitted when there were no seniors around. There was no increase in early deaths in these cases who were admitted during 'out of office' hours.
93.1% of total deaths were preventable; vaccine preventable being 3.7%, preventable by proper sanitation was 3.7% and those in whom early diagnosis and treatment could have helped formed 92.6% of fatal cases. None of deaths were of uncertain etiology. Non-preventable deaths constituted 6.9% of total deaths; all of these were in children 2 years of age (mean=0.7 0.4 years). Deaths were unevenly distributed over the months of the year with maximum deaths seen in the months of January and February. May month had no documented deaths ( Figure 1 ). Deaths were classified as per PAHO-6/67 list for tabulation of mortality data (ICD-10, International Classification of diseases) ( 7 ). 90 (77.6%) deaths were due to communicable diseases, 2 (1.7%) due to neoplasm, 16 (13.8%) deaths were attributed to diseases of circulatory system, and 8 (6.9%) were in the 'all other diseases' group. Table 2 above analyses the relationship between nationality of child's parents and characteristic of death in the child. Significantly more of non-local children stayed within city limits, but death was still more in them.
Children above 5 years of age were noticed to seek medical assistance late compared to the younger children. None of these children were brought to hospital within a day of illness whereas in younger children, 21.6% of cases sought medical assistance within a day of illness (p<0.05, 95% confidence interval of 13.6 to 29.6%, RR=2.3). These children also stayed far and were more severely malnourished (Table 3 ). 
DISCUSSION
This retrospective analysis of mortality in children 1 month to 12 years of age reveals that though the overall mortality rate is less in hospitalized children, significant number of younger or non-local or far-staying children has a fatal outcome. Majority of deaths were preventable and communicable diseases form the major chunk of these fatal illnesses. Nighttime deaths were seen in 39.2% of fatalities in children less than 5 years of age.
This is the only study of its kind in East Malaysia and could serve as a baseline data for evaluation of health care services over time and amongst the different hospitals in the state. The effect of distance of residence from health care unit has been highlighted in this study. The study shows that distance of residence of patient from our hospital was directly proportional to the risk of casualty and this could emphasize the need for establishment of more primary care centers and emergency centers in the interiors of the region for early provision of emergency care to these children. Besides, this analysis has shown that children above 5 years of age who died were more significantly malnourished compared to those who died due to illness at less than 5 years of age. Nutritional education should be the imparted to doctors working in the peripheral hospitals, and made available to parents of these children in order to avert such eventualities in the future. Being a retrospective study, this study is bound to have some unknown and inevitable extraneous factors which may affect the results.
Different studies carried out in developing countries have revealed a fatality rate ranging from 5 to 14% ( 8 , 9 , 10 ). These figures are higher compared to our study. 93.1% of deaths in our study were due to preventable causes, and communicable diseases were predominant amongst the causes of deaths in these children. This is higher compared to other studies of mortality of hospitalized patients ( 1 , 11 , 12 , 13 ). One plausible reason for this could be poverty, widespread health ignorance and large illegal and immigrant population from Indonesia and Philippines into Sandakan. These remain extensive in spite of all measures to curb them.
Those who stayed far away from hospital had higher chances of death. This is expected and other studies have also shown that accessibility to health care services is inversely proportional to mortality ( 14 , 15 ). Home-to-hospital distance is vital as in cases where access to health care facilities is difficult, mortality tends to be higher. In our study, children were brought to hospital from as far as 128 kilometers as ours was the only hospital with specialist in the area. Some children also stayed on islands and were unable to reach the hospital on time due to non-availability of boats or due to bad weather. Measures to improve accessibility to health care facilities could assist in reducing mortality in children. 60.3% of children who died were malnourished (<80% of expected weight for age). Role of malnutrition in mortality was more marked in children who were above 5 years of age. Malnutrition increases susceptibility of children to infections and risk of death ( 16 , 35 ). In our study, children above 5 years of age who died sought medical assistance for their illness late compared to younger children. This could possibly be due to the tendency of parents to seek early medical assistance for smaller children, while illness of older children may not receive the same kind of attention due to its more localized nature. Early arrival to hospital could have at least averted some of these deaths.
Our study has revealed that sandakan has a higher fraction of preventable deaths in children and effective measures to minimize deaths due to it should be taken. Improving accessibility to medical care for children in interiors and remote areas would greatly assist in reducing mortality rates. It should be a practice to provide dietetic advice and nutritional education as a routine to parents/caretakers of children, and early diagnosis of nutritional deficiency in these children and its treatment should be done. Besides, effective steps to curtail illegal immigration and formulation of proper policies to take care of children of these illegal parents should be formulated. Focus on early detection of diseases and proper management should be enhanced.
This analysis of deaths in children in sandakan could act as a baseline study for comparison over time and with other areas in the state. This could serve to assess success of implementation of nutritional rehabilitation and other community-based programmes for children. This study could supplement other field studies to recognize the changes that need to be affected in the established policies and plans for children.
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